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A PRELIMINARY REPORT ON THE EFFECT OF STRYCHNIN
AND DIGITALIS ON MAN *
DAVID MARVIN, M.D.
BURLINGTON, VT.
It is not the object of this article to enter into a discussion of the
effect of strychnin or digitalis on the systems of the body as observed on
the lower animals, or to go over the literature on the subject, but to
report observations when these drugs were administered in therapeutic
doses to normal young men.
Before entering on a report of the findings, I desire to call attention
to the fact that text-books on pharmacology and highly scientific articles
pertaining to this subject are based largely on experimental evidence
furnished by the lower animals. This evidence has been and is of
inestimable value in determining the presence and the location of an
effect and establishes a valid reason for a continuance of the experi-
mental work by making observations on the higher animal, man.
In a very few instances observations have been made on the normal
man and the effect as seen has been reported. In nearly all cases, how-
ever, such observations have been on a single case or on a number of
such cases under different conditions, thus making the results of little
value. It is only when conditions are identical that a composite curve
becomes of value. I question the advisability of accepting in all cases the
evidence of an effect on respiration, pulse and blood-pressure furnished
by the lower animals as satisfactory proof of a similar action in man.
I have arrived at this conclusion after careful observations of the effect
of some of our most important drugs on groups of men and a comparison
with the scientific findings on animals.
I am inclined to believe that. this may be the main reason why
pharmacologists and clinicians have held opposite views regarding
important drugs, the pharmacologist furnishing conclusive scientific
proof of action as based on the lower animals, while the clinician has
failed to furnish the necessary scientific proof on the diseased man.
I think that the time is at hand when pharmacologists should estab-
lish scientific proof of the effect of important drugs when administered
in different doses on the normal man, not that we can infer that a
similar action must necessarily follow in the diseased man, but, from the
*From the Department of Pharmacology, College of Medicine, University of
Vermont.
*Manuscript submitted for publication in The Archives, Feb. 4, 1913.
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evidence thus furnished, we will be in the best possible position to study
the effect on the diseased man, compare the results and determine
wherein they differ. Until this evidence is forthcoming we cannot expect
that pharmacology will be placed on a highly scientific basis.
STRYCHNIN
Strychnin and digitalis are two important drugs, the effect of which
seems to have been in doubt, as voiced by both pharmacologists and
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Chart 1.—Curves showing the effect at various time intervals of strychnin in
different doses on the respiration.
clinicians, the majority of pharmacologists claiming that strychnin and
digitalis do not increase blood-pressure while some clinicians claim to
have seen such effect. In view of this fact and the desire to add to the
evidence, I submit the following observations made on groups of medical
students in the University of Vermont who willingly volunteered their
services. Selection was made to exclude those who were under the
Downloaded From: http://archinte.jamanetwork.com/ by a University of Arizona Health Sciences Library User  on 05/31/2015
420 THE ARCHIVES OF INTERNAL MEDICINE
influence of nicotin. They were all seated at tables in the laboratory
and remained very quiet throughout this entire experiment, thus making
the conditions identical. About twenty minutes were allowed to elapse
before beginning observations, thereby permiting respiration, pulse and
blood-pressure to return to normal. Three normal observations were then
taken. The respiration and pulse were taken by students of the section
who were not taking the drug, while the blood-pressure in all cases was
taken by my assistant or myself.
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Chart 2.—Curves showing the effect at various time intervals of strychnin in
different doses on the pulse-rate.
After completing the normal observations, strychnin sulphate was
injected by hypodermic into the muscular tissue of the upper arm.
Observations were then made every five minutes on respiration and pulse
and every ten minutes on blood-pressure.
These experiments were conducted on three different days, each time
using a different dose of strychnin sulphate.
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June 3, 1912, at 9 :13 a. m., ten men of Section A received 1/20
grain.
June 5, 1912, at 11:25 a. m., ten men of Section  received 1/30
grain.
June 22, 1912, at 11:15 a. m., ten men of Section  received 1/40
çrrain.
LABORATORY OF PHARMACOLOGY. No
Experiment OtTUC/inifle. Ho. Date fflajf ** Table No. Trac. No. Chart No.
Animal T7ÌQ.7Ì Anesthetic Drug <5V>^e^ Dose mm.zyfc0$afymn j/yjbo· Reporter
MINUTES 5 10 15 20 25 30 35 41) 45 50 55 60 5 10 15 20 25 30 55 40 45 50 55 60 5 10 15 20 25 30 35 40 45 50
Shod Pressure Comhosite.
TJorma/ Tiormal
Chart 3.—Curves showing the effect on blood-pressure of different doses of
strychnin.
Nearly all who received 1/40 grain were men who did not receive
the drug on June 5.
The result of these experiments seems to indicate that strychnin in
doses of 1/40, 1/30 and 1/20 grain has no appreciable effect on the rate
of respiration (Chart 1). There is an average slowing of the pulse-rate
of five beats per minute from 1/40 grain, seven beats per minute from
1/30 grain and eight beats per minute from 1/20 grain (Chart 2). The
maximum effect from 1/40 and 1/30 grain seems to have been reached
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at the end of forty minutes, while from 1/20 grain the composite curve
shows a downward tendency at the end of the experiment.
The blood-pressure curve, taking the last normal observation as our
standard, shows an increase of about 3 mm. of mercury from 1/40 grain,
13 mm. from 1/30 grain and 8 mm. from 1/20 grain.
It will be noted from the graphic chart (Chart 3) that there was a
slight increase in blood-pressure from 1/40 grain, a pronounced increase
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Chart 4.—Curves showing the effect of digitalis on respiration, pulse and
blood-pressure.
from 1/30 and 1/20 grain and at the end of the experiment, the blood-
pressure was increasing.
I believe that this evidence, obtained from thirty observations with
varying doses, is conclusive proof that strychnin, when given in the
above doses by hypodermic injection, does increase blood-pressure in the
normal man.
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A former series of similar experiments conducted in like manner,
with the exception of the method of administration, the strychnin being
given under the tongue, produced identical results. The duration of
effect was shorter, the blood-pressure returned to normal in forty
minutes from 1/30 grain and in one hour from 1/20 grain.
DIGITALIS
From experiments on groups of men conducted in like manner as in
the strychnin experiments, we have failed to obtain any effect on the rate
of respiration or pulse or any change in blood-pressure during one hour
and twenty minutes following the administration of tincture digitalis.
The doses were 10, 15 and 20 minims, given by stomach.
These results were anticipated from the knowledge of the active
principles present in digitalis and the consensus of opinion as to the time
after its administration before an effect is supposed to occur.
Having thus failed, we determined to conduct an experiment with a
group of men, taking observations twice each day. The object of this
experiment was, first, to establish the presence of an effect, if any, from
a single dose, and second, if an effect was noticed, to determine how long
it continued.
The preparation used during these experiments was a fresh tincture
made from Allen's English leaves on April 12,1912, by W. H. Zottman &
Co. of this city. After obtaining results from this tincture, I desired that
it be standardized by a disinterested person, using the same methods as
are used by the large manufacturers. Mr. P. S. Pettenger of the H. K.
Mulford Co. kindly volunteered to standardize it on guinea-pigs, which
he did, finding it to be a 6.9 per cent, tincture. From this we conclude
that the dose of 20 minims given was equivalent to about 14 minims of a
standard tincture. Therefore the results obtained should be considered
as produced by 14 minims instead of 20.
A group of men were selected on May 20, 1912, under similar con¬
ditions as in the strychnin experiments, and, after obtaining the normal
observations, they were given at 9 :30 a. m. 20 minims of the above
tincture digitalis.
At 2:30 p. m. on the same day, after this group had listened to a
lecture for one period, and, from previous instructions, had remained
quiet in their seats, observations were repeated on respiration, pulse and
blood-pressure.
These observations were repeated on May 21, in the same room and
under identical conditions, at 10:30 a. m. and 2:30 p. m. ; also on May
22 at 10:30 a. m.
The observations on respiration and pulse were made by students,
while all observations on blood-pressure were made by myself.
A change in the schedule of this group on the afternoon of May 22
interfered and observations were not made until May 23 at 10:30, when
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the average blood-pressure was found to be normal. This last observation
is excluded from the graphic chart.
After a careful study of our findings, I determined to repeat the
experiment under similar conditions, but with a different group of men
and have Dr. Bush, my assistant, take all observations on blood-pressure,
that he might disprove or verify my findings. This was done on May 27,
28 and 29.
The results from this group were found to correspond with our first
group, as will be seen from the graphic chart which represents all obser¬
vations (Chart 4).
It will be noted that an average increase in blood-pressure of 13 mm.
Hg occurred, which reached its height in five hours, and that it did not
return to normal until after fifty hours had passed.
This increase occurred in seventeen out of eighteen cases, and in
thirteen the greatest effect was noticed at the end of five hours, thus
proving that the old idea of the maximum effect appearing in twenty-
four hours is erroneous.
A slowing in the pulse of eight beats per minute was obtained with
practically no effect on rate of respiration.
Controls were used in all these experiments, which show little or no
variation from a straight line. Such slight variation as occurred did
not conform to the composite curve showing drug effect.
I regret that the strychnin experiments were not conducted over a
longer period of time, that the maximum height in blood-pressure and
its duration could have been determined, but this was made impossible
by our schedule. It is my purpose to conduct further experiments in the
near future with this idea in view.
SUMMARY
strychnix
No effect on the rate of respiration, except from 1/20 grain, which
produced an average increase of one per minute. This effect was not
constant, a drop occurred occasionally, which was due largely to individ¬
ual fluctuations occurring at the same time and without apparent cause.
A slowing of the pulse-rate from all doses.
A marked increase in blood-pressure from 1/30 and 1/20 grain.
Practically no effect from 1/40 grain.
DIGITALIS
No effect on the rate of respiration.
A slowing in the pulse-rate of eight beats per minute.
A marked increase in blood-pressure which reached its maximum in
five hours, gradually returning to normal after fifty hours.
A persistence of action for fifty hours from a single dose of 14
minims of a standard tincture digitalis.
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